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A B S T R A C T
We report a case of 35-yr-old woman with early cancer in congenital choledochal cyst.
She had a five-year history of intermittent right upper abdominal pain and intermittent
jaundice. In this period she had a few abdominal ultrasonographies, but the choleli-
thiasis had not been found. Now, she was admitted to our hospital because she felt right
upper abdominal pain with slight jaundice and subfebrile temperatue four weeks ago.
Abdominal ultrasonography showed enormous dilatation of the common bile duct, which
was suspected as choledochal cyst. Computed tomography and endoscopic retrograde
cholangiopancreatography revealed cystic dilatation of extrahepatic bile duct. An ano-
malous pancreaticobiliary junction was not found. The patient with congenital chole-
dochal cyst was operated on. The excision of choledochal cyst was done with hepati-
cojejunostomy Roux-en-Y. There were no lymph nodes metastases. On the central part of
choledochal cysts mucosa, it was shown a white plain area of thickness 0.3 cm and 0.8 cm
in diameter. Histologically it was well-differentiated tubular adenocarcinoma, which
was limited to the mucosa and which did not penetrate to other parts of the bile duct
wall. From our knowledge, only small number cases of early cholangiocarcinoma in
choledochal cyst were until now reported. Nearly eight years after the operation the pa-
tient feels very well, and has optimal working ability (Karnofsky 100%).
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Introduction
The choledochal cyst is a rare develop-
ment anomaly of the biliary tree occur-
ring of one in 13,000 to 15,000 live births
in Western countries1. This is primarily a
disease of children and young adults, but
reported age range varies widely. Up to
1980, 1,375 cases of the impairment had
been described, two third of them coming
from Japan2. So far in our country a num-
ber of congenital choledochal cysts have
also been described3–7. A well-recognized
complication is carcinoma in the chole-
dochal cyst8–10. Although the choledochal
cysts are a rare abnormality, it is impor-
tant to be recognized because of its high
association with carcinoma arising in the
choledochal cyst wall epithelium. The in-
cidence of carcinoma increases with age
and is reported in 2.5% to 26% of cases10.
Prognosis is usually very poor because of
the extremely high malignant potential
of biliary carcinoma11. Preoperative diag-
nosis is rarely made. The relationship be-
tween the site of cancer, type of cyst and
associated anomalies are unknown.
Patient and Methods
A 35-year-old female, presented with a
five-year history of intermittent right up-
per abdominal colic and intermittent jaun-
dice. In the past five years she had a few
abdominal ultrasonographies, but the
cholelithiasis had not been found. She
was admitted to our hospital on January
22, 1996 because four weeks ago she felt
right upper abdominal pain with slight
jaundice and subfebrile temperature. Phy-
sical examination revealed slight pain
under the right costal margin, but with-
out any palpable mass. Routine hemato-
logical and biochemical laboratory inves-
tigations were unremarkable. Plain X-ray
of the abdomen showed no pathological
sign. Abdominal ultrasonography showed
great dilatation of common bile duct (45
mm), which was suspected to choledochal
cyst. Computed tomography also revealed
a choledochal cyst. An endoscopic retro-
grade cholangiopancreatography revealed
cystic dilatation of the extrahepatic bile
duct (Figure 1). An anomalous junction of
the pancreaticobiliary tract was not found.
Upper digestive endoscopy showed no
pathological findings. In accordance with
modified Todani classification of congeni-
tal bile duct cysts, the biliary cyst was
classified as type Ia. At laparotomy (Jan-
uary, 25, 1996) the gallbladder was found
to be normal. A large choledochal cyst
was found measuring appro- ximately 8
cm in diameter. No palpabile tumor of
choledochal cyst was found and surroun-
ding lymph nodes were not enlarged. On
the central part of the cyst we found a lit-
tle white plain tumor, under 10 mm in di-
ameter. We assume that is malignant tu-
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Fig. 1. ERCP revealing a choledochal cyst type
Ia according to modified Todani classification.
mor in cyst. Intraoperative histological
examination of lymph nodes didn’t found
malignant infiltration. For this reasons
we decided to make only an en–bloc resec-
tion of the choledochal cyst and gallblad-
der with hepaticojejunostomy Roux-en-Y.
The gallbladder and excised choledochal
cyst were sent for pathological examina-
tion (Figure 2). The patient was dischar-
ged from our hospital two weeks postop-
eratively without complications. On histo-
logical examination the gallbladder was
65 cm in size and gallbladder wall was
0.4 cm thick and without gallstones. The
choledochal cyst was 854 cm in size
and with few small gallstones. On the
central part of choledochal cysts mucosa
it was shown a white plain area of thick-
ness 0.3 cm and 0.8 cm in diameter. The
lesion was firm. Histological examination
revealed well-differentiated tubular ade-
nocarcinoma, which was limited to the
mucosa and which did not penetrate to
other parts of the bile duct wall (Figure
3). In the resected bile duct it was ob-
served epithelial hyperplasia accompa-
nied by round cell infiltration and in-
creased thickness of the wall with fibro-
sis. There were no lymph nodes meta-
stases. We considered as a case of early
cholangiocarcinoma in choledochal cyst.
The patient is now nearly eight years in
follow-up and feels very well, without any
symptoms and with normal laboratory
findings (Karnofsky 100%).
Discussion
Cholangiocarcinoma in choledochal cyst
have been reported in many cases, whilst
early cholangiocarcinoma in choledochal
cyst is seen rarely8,9,12,13. The most com-
mon histological type of cancer is adeno-
carcinoma, but it had been rarely repor-
ted also squamous carcinoma, anaplastic
carcinoma and adenoacanthoma14–16. The
coincidence of choledochal cysts and neo-
plasia ranges from 2.5 to 26%10. The inci-
dence of biliary tract carcinoma in pa-
tients with choledochal cysts is 5–35 ti-
mes greater than that of general popula-
tion. Cholangiocarcinoma in choledochal
cyst appear oftens in female, with female
to male ratio 2.5:115,16. Some authors sup-
pose that this ratio is the result of higher
gallstone incidence in females and possi-
ble hormonal factors such as estrogens
and progesteron17. Otherwise, patients
with choledochal cysts tend to develop
cholangiocarcinoma twenty to thirty years
earlier than patients with sporadic cho-
langiocarcinoma. It is well known that in
more than 75% of patients with cholan-
giocarcinomas in choledochal cysts, the
symptoms first appear in adulthood. Cho-
ledochal cysts are prone to complicationa:
cholangitis, biliary cirrhosis, portal hy-
pertension, cholelithiasis, spontaneous
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Fig. 2. Resected specimen of the choledochal
cyst and gallbladder.
rupture, liver abscess, pancreatitis and
biliary carcinoma10. Factors possibly ac-
counting for the development of cholan-
giocarcinomas in patients with choledo-
chal cyst include: reflux of pancreatic
juice as a result of anomalous arrange-
ments of the pancreaticobiliary duct sys-
tem, bile stasis, chronic inflammation,
bacterial infection within chole- dochal
cyst, stone within choledochal cyst, eleva-
tion of lysolecithin and trypsin concentra-
tion in the bile in patients with anoma-
lous pancreaticobiliary ductal junction
(APBDJ), secondary bile acids, protein
kinase C isoform activation, possible mu-
tations of the c-Ki-ras gene at codon 12 in
the DNA of biliary epithelium, mutations
of the p53 suppressor gene etc.18–23. Many
authors suppose that the most responsi-
ble factor for carcinogenesis of choledo-
chal cyst is the longstanding inflamma-
tion of the biliary tree in patients with
anomalous pancreaticobiliary ductal jun-
ction (APBDJ). The choledochus and pan-
creatic duct ordinarily enter the duode-
num either separately or via a common
channel located in the duodenal wall. The
usualy maximal length of the common
channel is approximately 0.5 cm. An ano-
malous junction of the pancreaticobiliary
tract is defined by the present an unusu-
ally long common channel whose length
is 1 cm or longer. Babbitt et al.24,25 was
the first to suggest that the anomalous
arrangement of the pancreaticobiliary
ducts might be involved in the etiology of
congenital choledochal cyst. Since then,
many authors have reported this condi-
tion frequently associated with congeni-
tal choledochal cyst. Tokiwa et al.26 sup-
pose that in patients with APBDJ this
inflammation of the biliary tract is proba-
bly caused by the pancreatic juice reflux
into the biliary tree. In pancreaticobiliary
maljunction pancreatic juice regurgitates
and the mixture of bile and pancreatic
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Fig. 3. Histological picture of early cholangiocarcinoma in the choledochal cyst.
juice stagnates in the biliary tree.The
pancreatic juice and stagnant bile than
acts as an irritant factor to the biliary ep-
ithelium, leading to chronic inflamma-
tion and metaplasia. Many studies estab-
lish the increasing rate of epithelial me-
taplasia in the wall of choledochal cyst
with advancing age, and suggest that the
changes are a continuing process with
malignancy one of the end results27. The
cause of regurgitation of pancreatic juice
into the biliary system might be due to a
high-pressure difference between sphin-
cter of Oddi and the duodenum in addi-
tion to the lack of sphincter function at
the abnormal junction of the pancrea-
ticobiliary ductal system28. Pandey and
Shukla29 suggest that secondary bile ac-
ids play a importante role in biliary car-
cinogensis. It is likely that stasis of bile
within choledochal cysts contributes to
bacterial overgrowth and generation of
unconjugated secondary bile acids30. Also
it was experimentally shown that bile
from congenital choledochal cyst could
significant promote the proliferation of
human cholangiocarcinoma QBC939 cells
compared with normal bile. This prolife-
rative effect of bile from congenital cho-
ledochal cyst could be abolished by addi-
tion of cyclooxygenase-2 specific inhibitor
celecoxib31. It is clear, that many factors
play some role in biliary carcinogenesis.
Some of them are entire included in bi-
liary carcinogenesis, but some are hypo-
thetical. As we mentioned earlier, only a
14 cases of early cholangiocarcinoma in
extrahepatic choledochal cyst were repor-
ted till 19988. Of the 14 cases, only 3 sur-
vived for more than 5 years after radical
operation12,13. Yoshikane et al.8 reported
an early cholangiocarcinoma in choledo-
chal cyst in 33-year old Japanese woman.
This was the case of multiple early can-
cers. One cholangiocarcinoma in chole-
dochal cyst was correctly diagnosed be-
fore the operation, but authors also found
a second tumor at operation, which was
not diagnosed before the operation. At pa-
thology examination the first tumor sho-
wed adenocarcinoma limited to fibromus-
cular layer, and the second tumor limited
to mucosa.
Kawamoto et al.9 reported a case of
early cholangiocarcinoma localized in the
intrahepatic duct which was associated
with choledochal cyst including the intra-
and extrahepatic duct (type IV A cyst).
This case was in 23–year old Japanese
woman, and also was diagnosed before
the operation. Our case differs from pre-
viously described, because we didn't ma-
ke the diagnosis of cholangiocarcinoma in
choledochal cyst before the operation.
The diagnosis of early cholangiocarcino-
ma in choledochal cyst was surprising for
us. Our patient is alive nearly eight years
after operation, and we dont know if any
such patient previously described, is alive
so long. This case is also rare because in
our patient pancreaticobiliary malfunc-
tion was not found. An anomalous pan-
creaticobiliary ductal union has been re-
ported in 90% of patients with cystic di-
latation of the bile duct. It is obvious from
our case, that another pathological fac-
tors play role in development of cholan-
giocarcinoma in choledochal cysts.
Correct preoperative diagnosis of cho-
langiocarcinoma in choledochal cyst is of-
ten very difficult to establish. The diagno-
sis of this tumor include: abdominal ul-
trasonography, radionuclide hepatobiliary
scanning with HIDA (hidroxyminodiace-
tic acid), intravenous cholangiotomogra-
phy, percutaneous transhepatic cholan-
giography (PTC), abdominal computed
tomography (CT), endoscopic retrograde
cholangiopancreatography (ERCP), in-
traductal ultrasonography, cholangiosco-
py (baby scope) with cytological examina-
tion and MR cholangiography10,32,33. It is
obvious that the therapy of choice is sur-
gery. The extent of surgical treatment
must be based on the extent of the dis-
ease and intraoperative findings. If a cho-
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langiocarcinoma is found intraoperative-
ly in a choledochal cyst, an en-bloc re-
section with partial duodenopancrea-tec-
tomy and central liver resection, if neces-
sary, should be performed8. The radical
resection appears to be the only chance
for cure. This type of operation shows a
five-year survival rate of 10 to 30%. In
our case we didn’t make a radical opera-
tion, i.e. partial duodenopancreatectomy,
because the tumor was smaller than 10
mm and intraoperative patohistological
analysis of surrounding lymph nodes did-
n’t show malignant infiltration. Never-
theless, we agree with other authors, that
for cholangiocarcinoma in choledochal
cyst the best method of operation is en-
bloc radical resection with partial duo-
denopancreatectomy and central liver re-
section, if necessary.
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RANI KARCINOM U KONGENITALNOJ CISTI HOLEDOKUSA
S A @ E T A K
Opisujemo bolesnicu od 35 godina s ranim karcinomom u kongenitalnoj cisti hole-
dokusa. Premda su ciste holedokusa rijetke abnormalnosti, vrlo va`no ih je prepoznati,
zbog mogu}eg razvoja karcinoma u zidu ciste. Na{a je bolesnica s kongenitalnom cis-
tom holedokusa operirana te je napravljena ekscizija ciste i hepatikojejunostomija po
Rouxu. U centralnom dijelu ciste prona|ena je mala, bijela izraslina debljine 0,3 cm i
promjera 0,8 cm. Histolo{ki je to bio dobro diferencirani tubularni adenokarcinom, koji
je bio ograni~en samo na sluznicu i nije prodro u dublje dijelove stijenke ciste. To je rani
holangiokarcinom u cisti holedokusa. Blizu osam godina nakon operacije bolesnica se
osje}a dobro i ima normalnu radnu aktivnost (Karnofsky 100%).
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